Synthesis of Catalyst 2
To a vial charged with a stir bar was added 2b (40.0 mg, 0.057 mmol), (3,6-dichlorobenzene-1,2-dithiolato)zinc(II) (31.2 mg, 0.114 mmol) and 0.2 mL THF. After the reaction mixture was stirred at room temperature for 1 h, the solvent was removed in vacuo followed by co-evaporation with pentane. Dichloromethane was then added, and the mixture was filtered over a pad of Celite. Solvents were removed in vacuo followed by co-evaporation with pentane to yield the product as a brown solid (45.5 mg, 95% yield). 
Synthesis of Catalyst 3
To a vial charged with a stir bar was added 3b (35.0 mg, 0.044 mmol), (3,6-dichlorobenzene-1,2-dithiolato)zinc(II) (24.4 mg, 0.088 mmol) and 0.150 mL THF. After the reaction mixture was stirred at room temperature for 1 h, the solvent was removed in vacuo followed by co-evaporation with pentane. Dichloromethane was then added, and the mixture was filtered over a pad of Celite. Solvents were removed in vacuo followed by co-evaporation with pentane to yield the product as a brown solid (37.8 mg, 93% yield). 
H NMR

Synthesis of Catalyst 4b/4
To a vial charged with a stir bar was added 4a (0.100 g, 0.120 mmol), CuCl (11.9 mg, 0.120 mmol), A (30.4 mg, 0.120 mmol), and 1 mL dichloromethane. This mixture was stirred at 40°C for 1 hr. Pentane was added, and the reaction mixture was filtered over Celite. The filtrate was added directly to a silica gel column. Organic byproducts were eluted with 4:1 pentane:diethyl ether followed by elution of crude 4b (24.6 mg, green solid, NMR spectrum included below) with 1:1 pentane:diethyl ether. Solvents were removed in vacuo. To crude 4b was added (3,6-dichlorobenzene-1,2-dithiolato)zinc(II) (19.8 mg, 0.072 mmol) and 0.150 mL THF. After the reaction mixture was stirred at room temperature for 1 h, the solvent was removed in vacuo followed by co-evaporation with pentane. Dichloromethane was then added, and the mixture was filtered over a pad of Celite. Solvents were removed in vacuo followed by co-evaporation with pentane. The pure product was obtained upon precipitation of the compound by adding cold pentane to a concentrated solution of the crude product in diethyl ether as a brown solid (20.0 mg, 20% overall yield). 
4b
Synthesis of Catalyst 5a
This reaction was performed just as previously described in the literature. 4 However, the product of this first step was isolated as a pure product. The crude solution was filtered over Celite, and solvents were removed in vacuo. 10 mL of pentane were added, and the product was sonicated for 10 minutes. Solids were collected on a medium frit and washed with methanol (3 × 5 mL) to generate the pure product as a maroon solid (236. 2 
Synthesis of Catalyst 5b
To a vial charged with a stir bar was added 5a (0.100 g, 0.120 mmol), CuCl (11.9 mg, 0.120 mmol), A (30.4 mg, 0.120 mmol), and 1 mL dichloromethane. This mixture was stirred at 40 °C for 1 hr. Pentane was added, and the reaction mixture was filtered over Celite. The filtrate was added directly to a silica gel column. Organic byproducts were eluted with 4:1 pentane:diethyl ether followed by elution of the product with 1:1 pentane:diethyl ether. Solvents were removed in vacuo to yield the product as a green solid (20.3 mg, 24% yield). 
H NMR
Synthesis of Catalyst 5
To a vial charged with a stir bar was added 5b (20.3 mg, 0.0283 mmol), (3,6-dichlorobenzene-1,2-dithiolato)zinc(II) (15.5 mg, 0.0566 mmol) and 0.1 mL THF. After the reaction mixture was stirred at room temperature for 1 hour, the solvent was removed in vacuo followed by co-evaporation with pentane. Dichloromethane was then added, and the mixture was filtered over a pad of Celite. Solvents were removed in vacuo followed by co-evaporation with pentane to yield the product as a brown solid (23.0 mg, 95% yield). 
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Synthesis of trans-1,4-diacetoxy-2-butene
To a vial charged with a stir bar under argon atmosphere was added trans-2-butene-1,4-diol (5.00 g, 56.7 mmol), 4.9 mL dichloromethane, and Ac 2 O (18.2 mL, 0.192 mol) at 0 °C. Pyridine (14.0 mL, 0.174 mol) was then added dropwise to the reaction mixture. After 30 minutes, the reaction mixture was allowed to rise to room temperature and was stirred for an additional 18 h. Extraction of the product with DCM was followed by washing of the organic layer with 2M HCl, saturated aq. NaCl, and 2M aq. Na 2 CO 3 . The organic layer was dried over anhydrous MgSO 4 , filtered, and solvents were removed in vacuo. The product was distilled at 120 mtorr at 110 °C (7.45 g, 76% yield). Spectroscopic data matched those previously reported in the literature.
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General procedure for NMR initiation experiments.
Trans: To a vial containing catalyst (0.00275 mmol) was added THF-d 8 (506.5 µL) and trans-2-hexenyl acetate (43.5 µL, 0.275 mmol). This solution was transferred to a J. Young Tube and monitored by observing the disappearance of the benzylidene signal by 1 H NMR using an array at 45 °C.
General procedure for cross metathesis of methyl 9-octadecenoate experiments.
To a vial charged with a stir bar, the appropriate amount of catalyst was added and dissolved in 383.1 µL THF. Tridecane (48.8 µL, 0.2 mmol) and methyl 9-octadecenoate (68.1 µL, 0.2 mmol) were then added and the vial was capped. At the specified time points, 5 µL aliquots were taken and quenched with butyl vinyl ether, and the product distribution was analyzed by GC. To a vial charged with a stir bar, catalyst (0.0192 mmol) was added and dissolved in 294.8 µL THF. 147.4 µL THF of this catalyst stock solution was added to a vial containing trans-1,4-diacetoxy-2-butene (30.6 µL, 0.128 mmol), trans-4-octene (120.4 µL, 0.512 mmol), and a stir bar. The vial was capped, and the reaction mixture was stirred. At the specified time points, 3 µL aliquots were added to a septum-capped NMR tube to which was added CDCl 3 , and the product distribution was analyzed by 1 H NMR. Stereoselectivity of the product was determined by GC.
General procedure for cross metathesis of cis-4-octene and cis-1,4-diacetoxy-2-butene experiments.
To a vial was added catalyst (0.0128 mmol) that was dissolved in 294.8 µL THF. 147.4 µL of this catalyst stock solution was added to a vial containing cis-1,4-diacetoxy-2-butene (30.6 µL, 0.128 mmol), cis-4-octene (120.4 µL, 0.512 mmol), and stir bar. The vial was capped, and the reaction mixture was stirred. At the specified time points, 3 µL aliquots were added to a septum-capped NMR tube to which was added CDCl 3 , and the product distribution was analyzed by 1 H NMR. Stereoselectivity of the product was determined by GC.
General procedure for cross metathesis of cis/trans-4-octene and 1-decene.
To a vial was added catalyst (0.0072 mmol) that was dissolved in 870.8 µL THF. 435.4 µL of the catalyst stock solution was added to a vial containing tetradecane (15.6 µL, 0.06 mmol), 4-octene (37.6 µL, 0.24 mmol), 1-decene (11.4 µL, 0.06 mmol), and a stir bar. The vial was capped, and the reaction mixture was stirred. At the specified time points, 20 µL aliquots were quenched with butyl vinyl ether, and the product distribution was analyzed by GC. 
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